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IMAGE READING APPARATUS 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an image reading 
apparatus and more particularly to an image reading 
apparatus capable of reading an original such as a 
document or a photograph, executing conversion into 
digital data and outputting the obtained image data, 
and adapted for use for computer input. 
Related Background Art 

At first there will be explained a conventional 
image reading apparatus with reference to the 
accompanying drawings. Fig. 13 is a schematic view 
showing the configuration of a color image reading 
apparatus, and Figs. 14A and 14B are respectively a 
plan view and a cross-sectional view of the 
conventional image reading apparatus, in which same or 
equivalent components are represented by a same number. 

In the conventional image reading apparatus, as 
shown in Fig. 13, an original P is placed on an 
original mounting glass 100 supported by a cover 111 
and an original cover 112 is then closed to press the 
original P to the original mounting glass 100. 

Then a reading unit 101 shown in Figs. 14A and 14B 
performs a scanning motion parallel to the original 
mounting glass 100 to read the image on the original P. 
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The reading unit 101 is provided therein with 
LED f s of three colors (R, G and B) constituting light 
sources for illuminating the original, an image sensor 
and a rod lens array for focusing the light reflected 
5 from the original P onto the photosensor elements of 
the image sensor. 

The light sources of three colors are turned on in 
succession and the image sensor reads the light of 
respective color reflected from the original P to 

: ;ssf 

:.g 10 execute color-separated image reading. 

fff In the conventional image reading apparatus, as 

*y shown in Fig. 14A, the reading unit 101 is fixed to and 

't\ supported by a slider 102 which is rendered slidable on 

;L a guide shaft 103 fixed to the main body of the 

4: 15 apparatus. 

! *n Also a belt 104 for transmitting the driving power 

Q from a motor 105, constituting scanning drive source, 

is fixed to the slider 102. 

The reading unit 101 is rendered capable of 
20 reciprocating scanning motion within a range of the 

original mounting glass 100 by the forward and reverse 
rotation of the motor 105. In this operation, the load 
torque T on the motor shaft can be simply represented 
as follows: 
25 T = F x D/2 x i x \/y\ 

wherein F: load in the axial direction, D: diameter of 
final pulley, i: reducing ratio, and t\ : mechanical 
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efficiency, so that; the load torque T is dependent on 
the changing ratio. 

In case of using flat gears as in the conventional 
configuration, the changing ratio is represented by the 
5 ratio of teeth of the changing gears, and such ratio is 
generally selected within a range of about 0.1 to 0.3 
because of the limitation in the external dimension of 
the image reading apparatus. 

For driving such apparatus, there is generally 
10 required a motor of a diameter of 40q). 
in As shown in Figs. 14A and 14B, the image reading 

^ apparatus is also provided, as a constituent component, 

rj with an electric unit 106 consisting of a control 

m board, a power source etc. These components are housed 

Jj* 15 in a cover 111 supporting the original mounting glass 

• =* 

G The above-described conventional technology is 

however associated with a drawback that the reduction 
in the dimension and thickness of the image reading 

20 apparatus is difficult to achieve. 

For example, in the prior technology shown in 
Figs. 13, 14A and 14B, in order to reduce the size 
(height in particular) of the image reading apparatus, 
the electric unit 106 including a driving system for 

25 driving the reading unit 101 and a control board for 
controlling the entire image reading apparatus is 
positioned outside the scanning area of the reading 
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unit 101. 

Consequently the dimension of the apparatus is 
reduced in the height, but the longitudinal or 
transversal dimension becomes larger than the scanning 
5 area by the size of the driving system and of the 

control board. If the electric unit 106 is positioned 
inside the scanning area of the reading unit 101, the 
height of the apparatus inevitably increases in order 
to avoid the interference between the electric unit 106 
03 10 and the reading unit 101. 

\n It is therefore conceivable to remove the power 

source, which is bulky in thickness, from the electric 
Cj unit 106 and receive the electric power for driving the 

^ apparatus from an external equipment such as a personal 

15 computer thereby only positioning the control board 
within the scanning area. As the component parts of 
Q the power source are bulky, the removal thereof is 

effective for reducing the height of the apparatus. 

However, the thickness of the control board also 
20 becomes a barrier for further reducing the height of 
the apparatus, since a protrusion is more or less 
present on the bottom face of the reading unit 101 and 
interferes with the control board. 

Though it is possible to reduce the thickness of 
25 the control board by replacing all the components 
mounted on the control board with surface mounted 
components, there will inevitably result a significant 
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increase in -the cost. 

It is also possible to suppress the height of the 
control board by mounting parts requiring a relatively 
large dimension in the height, such as electrolytic 
5 capacitors, in a flatly lying position, but there is 

required a certain clearance between the control board 
and a cover therefor in consideration of the bending of 
the two . 

Furthermore, the compactization is inevitably 
10 limited since there is required a certain clearance to 
the scanning member. 

SUMMARY OF THE INVENTION 

The present invention has been obtained in 
15 consideration of the foregoing, and an object of the 

present invention is to provide a compact image reading 
apparatus . 

Another object of the present invention is to 
provide an image reading apparatus of a reduced 
20 thickness. 

Still another object of the present invention is 
to provide an image reading apparatus comprising: 

a scanning member movable along an original 
mounting table and provided with a reading element for 
25 reading an original image; 

a frame member housing the scanning member; and 
a control board adapted for controlling the 
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scanning member and provided in "the frame member; 

wherein the control board is so positioned that, 
when the scanning member moves toward the control 
board, a portion protruding under the scanning member 
5 does not pass on the control board. 

Still another object of the present invention is 
to provide an image reading apparatus comprising: 

a scanning member movable along an original 
mounting table and provided with a reading element for 
10 reading an original image; 

drive means for driving the scanning member; 

a frame member housing the scanning member; 

a guide member for guiding the movement of the 
scanning member, the guide member being fixed to the 
15 frame member; and 

a control board adapted for controlling the 
scanning member and provided in the frame member; 

wherein the control board is positioned opposite 
to the drive means with respect to the guide member. 
20 Still another object of the present invention is 

to provide an image reading apparatus comprising: 

a scanning member movable along an original 
mounting table and provided with a reading element for 
reading an original image; 
25 a frame member housing the scanning member; 

a control board for controlling the scanning 
member ; and 
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an interface connector mounted on a side of the 
control board; 

wherein the control board is fixed to the frame 
member at least at one of the sides on which the 
5 interface connector is not mounted. 

Still another object of the present invention is 
to provide an image reading apparatus comprising: 

a scanning member movable along an original 
mounting table and provided with a reading element for 
10 reading an original image; 

a frame member housing the scanning member; and 

a guide member for guiding the movement of the 
scanning member, the guide member being fixed to the 
frame member; 

15 wherein the guide member is provided in a position 

where the total sum of moment working on the scanning 

member becomes substantially zero. 

Still other objects of the present invention, and 

the features thereof, will become fully apparent from 
20 the following detailed description which is to be taken 

in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of an image reading 
25 apparatus constituting a first embodiment of the 

present invention, in a state without an upper part 
thereof such as an original mounting glass; 
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Fig. 2A is an exploded perspective view showing an 
image sensor until and a holder portion in the first 
embodiment of the image reading apparatus, and Fig. 2B 
is a cross-sectional view along a line 2B-2B in Fig. 
5 2A; 

Fig. 3 is a functional block diagram of the first 
embodiment of the image reading apparatus of the 
present invention ; 

Figs. 4 and 5 are views showing detailed 
■S 10 configuration of a scanning drive system consisting of 

M an image sensor unit, a holder, a motor and speed 

=p reducing means and provided in the first embodiment of 

u the image reading apparatus of the present invention; 

;g Fig. 6 is a plan view of a variation of the first 

«5 15 embodiment of the image reading apparatus of the 

=LJ present invention; 

s=f Figs. 7 and 8 are perspective views showing the 

configuration of a control board provided in a second 
embodiment of the image reading apparatus of the 
20 present invention; 

Figs. 9A and 9B are perspective views showing the 
mode of mounting of the control board, provided in the 
second embodiment of the image reading apparatus, in a 
frame member; 

25 Fig. 10 is a perspective view showing the 

configuration of a control board provided in a third 
embodiment of the image reading apparatus of the 



# • 

- 9 - 



present invention ; 

Figs. 11A, 11B, 12A and 12B are perspective views 
showing the mode of mounting of the control board, 
provided in the third embodiment of the image reading 
5 apparatus, in a frame member; 

Fig. 13 is a schematic view showing a conventional 
color image reading apparatus; and 

Figs. 14A and 14B are respectively a plan view and 
a cross-sectional view of a conventional image reading 
10 apparatus. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention will be clarified in detail 
by preferred embodiments thereof, with reference to the 

15 accompanying drawings. However, the dimension, 

material, shape, relative arrangement etc. of the 
components in such embodiments are intended to limit 
the scope of the present invention unless otherwise 
specified. 

20 [ First embodiment ] 

At first there will be explained a first 
embodiment of the image reading apparatus of the 
present invention, with reference to Figs. 1 to 5. 
Fig. 1 is a perspective view of the first 

25 embodiment of the image reading apparatus of the 

present invention, in a state without an upper part 
thereof such as an original mounting glass etc. The 
external appearance of the image reading apparatus of 
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the present: invention is similar to that shown in Fig. 
13 which was referred to in the foregoing description 
of the prior art, and will not, therefore, be explained 
in further details. 
5 Referring to Fig. 1, a frame member 11 serving as 

an external cover contains following components 
therein. An image sensor unit 1 constituting a 
scanning member for reading the image of the original 
is provided therein with a light source for 

10 illuminating the original, a lens array for focusing 
the light reflected from the original onto the 
photosensor element of the image sensor unit 1, and an 
image sensor. 

The image sensor unit 1 is provided on a holder 7 

15 which is equipped with a slider 2 and is slidably 

supported on a guide shaft 3 fixed to a frame member 
11 . 

The holder 7 is provided with a motor 5 
constituting a scanning drive source for moving the 

20 image sensor unit 1 along the guide shaft 3 . 

The frame member 11 incorporates a transmission 
mechanism such as a synchronized meshing wire 4 for 
transmitting the driving force of the motor 5 to the 
holder 7 and the image sensor unit 1 . 

25 The synchronized meshing wire 4 is fixed at an end 

thereof to the frame member 11 and is supported, at a 
predetermined tension, at the other end by an 
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unrepresented elastic member which is fixed to the 
f r ame member 1 1 . 

The driving force of the motor 5 is transmitted 
through speed changing means 8 to a synchronized 
5 meshing pulley 14 (cf. Fig. 2) positioned at the rear 
side of the holder 7 and constituting drive speed 
changing means . 

As shown in Fig. 5, the synchronized meshing 
pulley 14 is so constructed as to maintain synchronized 
3 10 meshing with the synchronized meshing wire 4. Thus, in 

fl response to the forward or reverse rotation of the 

n 

p motor 5, the synchronized meshing pulley 14 executes 

-j forward or reverse rotation whereby the image sensor 

3 unit 1 executes reciprocating motion parallel to the 

5 15 unrepresented original mounting glass. 

L; In the frame member 11, there is also provided a 

" control board 6 which is connected to a flat cable 9 

constituting a control signal path for the image sensor 
unit 1 and the motor 5. The flat cable 9 is fixed at a 
20 part thereof to the frame member 11 by a fixing member 
10. 

Figs. 2A and 2B are exploded perspective views 
showing the image sensor unit and the holder provided 
in the first embodiment of the image reading apparatus 
25 of the present invention. 

The holder 7 is provided with the aforementioned 
motor 5, speed changing means 8, synchronized meshing 
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pulley 14 and slider 2. 

The image sensor unit 1 is provided, across an 
elastic member 13 such as a spring, on the holder 7. 

On both ends of the image sensor unit 1 in the 
5 longitudinal direction thereof there are provided 

spacers 12 of a material of a low friction coefficient - 

The flat cable 9 constituting the control signal 
path is positioned between the holder 7 and the image 
sensor unit 1 . 

iO 10 The flat cable 9 is connected at an end C thereof 

.1==. 

in to the control board 6 but is branched at the other end 

==p on the holder 7, and a branched end S is connected to 

%t the image sensor unit 1 while the other branched end M 

O is connected to the motor 5. 

i ; 5 15 A portion of the flat cable 9 connected to the 

m control board 6 is preferably positioned as close as 

^ possible to the guide shaft 3 ( in the longitudinal 

direction of the image sensor unit 1 ) in order to 
reduce the influence of the moment to the guide shaft 
20 3. 

The above-described image reading apparatus 
involves various moments on the guide shaft 3 
constituting guide means for guiding the movement of 
the scanning member composed of the reading unit 1, 
25 slider 2, motor 5, holder 7, speed changing means 8, 
flat cable 9, synchronized meshing pulley 14 etc. 

More specifically, a moment is generated by the 
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holder 7 and "the reading unit 1, slider 2, motor 5, 
speed reducing means 8, flat cable 9, synchronized 
meshing pulley 14 etc. supported thereon, and another 
moment is generated by the action force of a biasing 
5 member 13 such as a spring provided between the reading 
unit 1 and the holder 7. 

In the image reading apparatus of the present 
invention, the guide shaft 3 constituting the guide 
means for guiding the movement of the scanning member 
; J5 10 is provided in a position where the total sum of the 

in aforementioned moments acting on the scanning member 

: S C becomes approximately zero. 

-j More specifically, the guide shaft 3 is provided 

£3 in such a position as to maintain a very small 

15 difference between the biasing forces of the scanning 
^ member to the original mounting glass at both ends of 

the scanning member in the longitudinal direction 
thereof, whereby the scanning member supported by the 
guide shaft 3 is always well balanced. 

20 In the conventional configuration, the biasing 

forces of the scanning member to the original mounting 
glass are extremely different at both ends of the 
scanning member in the longitudinal direction so that 
the smooth scanning movement cannot be realized. In 

25 the present invention, the difference of such biasing 
forces at both ends of the scanning member in the 
longitudinal direction is made extremely small so that 
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the scanning movement can be made smooth. 

As the above-described configuration is free from 
unnecessary force on the scanning movement, it is 
rendered possible to constantly maintain the scanning 
member in the balanced state thereby always providing 
the image reading of high quality and also to minimize 
the driving force for the scanning member, thereby 
reducing the electric power consumption of the 
apparatus . 

Thus the image sensor unit 1 executes the scanning 
movement parallel to the original mounting glass while 
maintaining a state of a light contact thereto by the 
spacers 12, thereby reading the image on the original. 

In the following there will be explained the 
functional blocks of the image reading apparatus shown 
in Fig. 1, with reference to Fig. 3 which is a 
functional block diagram of the functions provided in 
the first embodiment of the image reading apparatus of 
the present invention. 

In Fig. 3, a chain-lined frame indicates a reading 
unit 15 corresponding to the scanning member, and a 
broken-lined frame indicates the aforementioned control 
board 6 . 

The image reading apparatus functions by the basic 
functional blocks in the following manner. At first a 
control portion 26 drives motor drive means 27 and 
close coupling type image sensor drive means 17 
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(represented as sensor drive means in Fig. 3). 

The close coupling type image sensor drive means 
17 activates the unrepresented three-color LED's in 
turn, thereby causing a close coupling sensor 16 to 
5 execute photoelectric conversion of the light reflected 
from the original and to accumulate the corresponding 
charges . 

The close coupling sensor 16, close coupling type 
image sensor drive means 17 and three-color LED's are 

10 constructed as an integral unit, and a motor 5 moves 
the reading unit 15 in the sub scanning direction. 

The output signal of the close coupling sensor 16 
is amplified by an amplifier 21 and then converted into 
a digital image signal by an A/D converter 22. 

15 The image signal digitized by the A/D converter 22 

is subjected, in image processing means 23, to image 
processing such as shading correction utilizing shading 
data stored in a RAM 25, digital gain control and 
digital black correction. 

20 Thereafter the digital image signal is stored in a 

line buffer 24 and is transferred, through an 
interface, to an external equipment such as a personal 
computer . 

All these operations are executed by a control 
25 portion 26 which controls the various functional blocks 
based on instructions from driver means of an external 
equipment . 
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In the following there will be explained, with 
reference to Figs. 4 and 5, the scanning drive system 
equipped in the image reading apparatus shown in Fig. 
1. 

5 Figs. 4 and 5 are views showing the detailed 

configuration of the scanning drive system, equipped in 
the first embodiment of the image reading apparatus of 
the present invention and composed of the image sensor 
unit 1, holder 7, motor 5 and speed changing means 8. 
10 Fig. 4 is a view of the scanning member seen from the 

scanning direction, while Fig. 5 is a view thereof seen 
from the bottom side. 

In the following there will be explained in detail 
how the driving force of the motor 5 is transmitted to 
15 the synchronized meshing wire 4. 

The driving force of the motor 5 is transmitted 
from a spur gear 31 (having teeth of a number Zl) 
constituting the drive transmission means on the motor 
shaft to a spur gear 32 (having teeth of a number Z2), 
20 and then transmitted to a worm gear 33 (having teeth of 
a number Z3 ) provided coaxially with the spur gear 32. 

The worm gear 33 then drives a helical gear 34 
meshing therewith and further drives the synchronized 
meshing pulley 14 provided coaxially with the helical 
25 gear 34, from which the driving power is transmitted to 
the synchronized meshing wire 4. 

The load torque T 1 on the motor shaft can be 
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represented as follows, in the same manner as already 
explained in the conventional configuration: 

T f = F ! x D ? /2 x i 1 x l/r\' 
wherein F 1 : load in the axial direction, D 1 : diameter 
5 of the final pulley, i 1 : speed reducing ratio, tj f : 
mechanical ef f iciency . 

The drive system of the present embodiment loses 
the mechanical efficiency to about half because of the 
use of the worm gear 33 instead of the spur gear, but 
10 the speed reducing ratio i ' can be represented by i' = 
Z1/(Z2 x Z3) so that the load torque on the motor shaft 
can be made considerably small by employing a larger 
number of teeth in the helical gear 34. 

For example, if the load F f in the axial 
15 direction, the diameter D' of the final pulley and 
Z1/Z2 are same as those in the aforementioned 
conventional configuration but the mechanical 
efficiency tj and Z3 are selected as T]' = T)/2 and 23 = 
20, the load torque on the motor shaft is reduced to 
20 1/10 in comparison with the conventional configuration. 

Consequently such system can be sufficiently 
driven with a motor of a diameter of 6 to 10 mm. 

Thus, the drive system including the speed 
changing means 8 is made compact and is provided under 
25 the holder 7, so as to be contained as far as possible 
within the area of the image sensor, in order to 
achieve effective utilization of the space. 
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The use of the worm gear 33 in the drive system as 
explained in the foregoing allows to achieve a large 
speed changing or reducing ratio within a limited 
space . 

5 Also, the use of such compact drive system allows, 

without changing the entire width of the apparatus, to 
secure a width for positioning the control board 6 
within a space not interfering with the drive system 
under the holder 7 as shown in Fig. 4. 

10 More specifically, as shown in Fig. 4, the control 

board 6 is provided in a position not interfering with 
the drive system protruding from the bottom face of the 
scanning member, namely in a position opposite to lower 
protruding portion of the scanning member with respect 

15 to the guide member 3 (or slider 2), whereby the space 
under the scanning member can be effectively utilized 
to reduce the thickness of the apparatus - 

In this manner it is rendered possible to 
eliminate the wasted space and to reduce the thickness 

20 of the apparatus without increasing the footprint of 
the entire apparatus. 

In addition, the guide shaft 3 constituting the 
guide means for quiding the movement of the image 
sensor unit 1 and the synchronized meshing wire 4 are 

25 positioned approximately at the center of gravity of 
the image sensor 1 between the drive system and the 
control board 6 to minimize necessary the driving power 
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of the drive source such as the motor 5 and to achieve 
stable scanning operation, whereby obtained is a high 
quality image without image blur. 

In the foregoing embodiment, there has been 
5 explained a configuration in which the motor 5 

constituting the drive source is provided in the image 
sensor unit 1 constituting the scanning member, but the 
image reading apparatus of the present invention is not 
limited to such configuration and the scanning drive 

10 source may also be provided in the apparatus. Such 
image reading apparatus will be explained in the 
following with reference to Fig. 6, which is a plan 
view of a variation of the first embodiment of the 
image reading apparatus of the present invention. In 

15 Fig. 6, components equivalent to those in Fig. 1 are 
represented by corresponding numbers. A number 20 
indicates a fixing portion for the wire 4 and the 
scanning member 1 . 

In the image reading apparatus shown in Fig. 6, 

20 the control board 6 is positioned under the image 

sensor unit 1 and the motor 5 is provided in an upper 
right portion of the apparatus. Such image reading 
apparatus also can achieve a reduction in the 
thickness, though the dimension of the apparatus is 

25 somewhat redundant. More specifically, the control 
board 6 is positioned opposite, with respect to the 
guide member 3, to the drive system including the motor 
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5, wire 4 etc. so that the space under the scanning 
member can be effectively utilized to suppress the 
thickness of the apparatus. 

As explained in the foregoing, in the first 
5 embodiment of the image reading apparatus of the 
present invention, the drive system for the image 
sensor unit 1 and the control board 6 are so positioned 
that they do not mutually interfere during the movement 
of the image sensor unit 1 whereby provided is a 

3 10 compact image reading apparatus with a reduced 
Jt thickness. 

:p [Second embodiment] 

:~? 

4 In the following there will be explained a second 
3 embodiment of the image reading apparatus of the 

5 15 present invention, with reference to Figs. 7 to 9B. 

^ However, the image reading apparatus of the second 

:==f embodiment is different from that of the first 

embodiment in the installation structure of the control 
board but is same in other configurations such as the 
20 functional blocks and the structure of the scanning 
drive system, so that such same configurations are 
represented by same numbers and will not be explained 
further. 

Figs. 7, 8, 9A and 9B illustrate the second 
25 embodiment of the image reading apparatus of the 
present invention and show the configuration of a 
control board with a parallel interface (having a large 
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interface connector) (Figs. 7 and 8) and a fixing 
method to the frame member (Figs, 9 A and 9B). More 
specifically, Figs. 7 and 8 show the configuration of 
the control board employed in the second embodiment of 
5 the present invention, and Figs. 9 A and 9B are 

schematic views showing a method of fixing the control 
board, provided in the second embodiment of the image 
reading apparatus, to the frame member thereof. 

In Fig. 7, there are shown a control board 71 

10 consisting of a mounting board 71c to which an 
interface connector 71a for connection with the 
personal computer and an interface connector 71b for 
connection with the printer are soldered, a board cover 
72 with shielding effect, and a parallel connector 

15 cover 73. 

As shown in Fig. 8, components of a larger height 
such as an ordinary electrolytic capacitor 84 and a RAM 
85 as a momory mounted on the control board 71 are 
positioned close to the bent portion of the board cover 

20 72 in order to avoid influence of eventual curvature of 
the ceiling part of the board cover 72. 

Also the control board 72 itself is maintained 
substantially flat and is prevented from curvature in 
the vicinity of the parallel port by the soldering of 

25 the large parallel port. 

As shown in Fig. 9A, the control board 71 is 
inserted from the back side of the frame member 11 and, 
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as shown in Fig. 9B, is positioned in the direction of 
height by a hook provided in the frame member 11 in 
such a manner that the height at a central portion 
opposite to the parallel connector becomes same as that 
5 of screw holes on both ends. 

Therefore the curvature is corrected also in a 
portion opposite to the parallel port, so that the 
control board is fixed to the frame member 11 in such a 
manner that the substantially entire board becomes 
J 10 flat. 

J] In the present embodiment, therefore, there is not 

=p required a flattening operation for the ceiling part of 

Si the board cover 72. Also ordinary electrolytic 

□ capacitor and memories can be employed to reduce the 

q 15 cost and to minimize the height of the control board 

Also the apparatus can be made compact and 
minimized in thickness, since the entire control board 
71 is prevented from curvature to minimize the 
20 clearance to the scanning member. 

As explained in the foregoing, the second 
embodiment of the image reading apparatus allows to 
suppress the curvature of the control board 71 with a 
lowered cost, thereby realizing compactization and 
25 reducing in the thickness of the apparatus. 
[ Thi rd embodiment ] 

In the following there will be explained a third 
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embodiment of the image reading apparatus of the 
present invention, with reference to Figs. 10, 11A, 
11B, 12A and 12B. 

However, the image reading apparatus of the third 
5 embodiment is different from that of the first 

embodiment in the installation structure of the control 
board but is same in other configurations such as the 
functional blocks and the structure of the scanning 
^ drive system, so that such same configurations are 

^ 10 represented by same numbers and will not be explained 

HO further . 

Figs. 10, 11A, 11B, 12A and 12B show the 
M configuration of a control board with an interface of 

Q universal serial bus (USB) type (having a small 

Q 15 interface connector) (Fig. 10) and a fixing method to 

the frame member (Figs. 11A, 11B, 12A and 12B). More 
specifically, Fig. 10 shows the configuration of the 
control board employed in the third embodiment of the 
present invention, and Figs. 11A, 11B, 12A and 12B are 
20 schematic views showing a method of fixing the control 
board, provided in the third embodiment of the image 
reading apparatus, to the frame member thereof. 

In Fig. 10, there are shown a control board 61 
consisting of a mounting board 61c to which a USB 
25 connector 61a for connection with the personal computer 
is soldered. 

A board cover 62 is provided with a shielding 
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effect. As in the second embodiment, components of a 
larger height such as an ordinary electrolytic 
capacitor 84 and a RAM 85 mounted on the control board 
61 are positioned close to the bent portion of the 
5 board cover 62 in order to avoid influence of eventual 
curvature of the ceiling part of the board cover 62, 
The control board 61 is inserted from the upper 
side of the frame member 11 as shown in Fig. 11A, and 
is fixed thereto with screws on three sides other than 
10 that of the USB connector as shown in Fig. 11B. The 
portions of the control board 61 for receiving three 
fixing screws are so formed as to be flat, as shown in 
Fig. 12B. 

The connector side is positioned by engaging with 
15 a rib 81 provided on the frame member as shown in Figs. 
12A and 12B. The receiving portion therefor of the 
control board 61 is also so constructed as to be flat. 

Therefore, each side of the control board 61 is 
corrected for curvature, whereby the control board 61 
20 is fixed in an entirely flat state to the frame member 
11. 

In the present third embodiment, therefore, there 
is not required a flattening operation for the ceiling 
part of the board cover. Also ordinary electrolytic 
25 capacitor and memories can be employed to reduce the 
cost and to minimize the height of the control board 
61. 
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Also "the apparatus can be made compact and 
minimized in thickness, since the entire control board 
61 is prevented from curvature to minimize the 
clearance to the scanning member. 
5 In the second and third embodiments of the image 

reading apparatus of the present invention, the bent 
portion need not necessarily be provided in the board 
cover but may be provided in the mounting board. Also 
the control board need not necessarily be composed of 

10 the mounting board covered by the board cover, but may 
be composed of a mounting board having the above- 
mentioned bent portion and lacking the board cover. 

The image sensor unit and the scanning drive 
system employed in the foregoing first to third 

15 embodiments are of a very low electric power 

consumption, so that the electric power consumption of 
the entire image reading apparatus in the driven state 
can be suppressed to 2.5 W or lower. 

Such electric power can be supplied to the 

20 peripheral equipment from the USB interface which is 

rapidly becoming popular in the personal computers, so 
that the image reading apparatus such as the scanner of 
the present invention, equipped with the USB interface, 
does not required a power supply unit as necessitated 

25 in the conventional products but can be operated by 
mere connection to the personal computer. 



